Summary: The glands distributed in the narrow region of the abomasum contiguous to the omasum of the cow have been described as cardiac glands. We doubted this assertion and therefore performed histological and histochemical investigations of the glands to clarify their characteristics.
1. All glandular cells except the parietal cells in a few glands contiguous to the omasum react strongly to PAS, AB(pH 2.5), and PAS-AB(pH 2.5) staining, and moderately to AB(pH 0.5) staining.
2. Glandular cells at the base of these glands contain fine pepsinogen granules and a few parietal cells are distributed in these glands, indicating that they are undifferentiated gastric glands and that the so-called cardiac glands do not exist in the cow stomach.
3. Glandular cells in undifferentiated gastric glands are filled with PAS, AB(pH 2.5 and 0.5) and PAS-AB(pH 2.5) positive substances. Which gradually decrease and finally disappear with differentiation, remaining only in the neck (mucous neck cells) and the cells in the upper part of the glandular body (immature chief cells), in mature gastric glands. 4. Mature chief cells in differentiated gastric glands are distributed in the middle and lower bodies and base of the glands and contain a number of PAS and PAS-AB(pH 2.5) positive granules and a large number of coarse pepsinogen granules, while pepsinogen granules in the mucous neck cells and immature chief cells are finer.
5. In the cow the region in which undifferentiated gastric glands are located is very narrow. 6. Parietal cells in the cow stomach are numerous. 7. The glandular region contiguous to the omasum in the cow and the proventriculus in the horse and swine is regarded as the cardiac region. However, the esophageal orifice to the rumen and proventriculus is the cardia. Accordingly, the caudal portion of said orifice should be called the cardiac region.
Glands distributed in the narrow area of the abomasum contiguous to the omasum of the cow (Fig.  A) are generally considered to be the cardiac glands. We had reason to doubt this assertion and therefore performed a detailed investigation in the glands in this region, gastric glands in the differentiated stage, and mature gastric glands.
Materials and Methods
Five cow stomachs, given to us by the Meat Inspection Office of the Motomachi Public Health Center, Kanazawa City were used. Samples in as fresh a state as possible were taken from the narrow portion of the abomasum and contiguous parts of the omasum and fixed in buffered formalin. The tissues were embedded in paraffin which was then cut into sections about 6 p thick: Staining with PAS, AB(pH 2.5 and 0.5), and PAS-AB(pH 2.5) and Bowie's method for detection of pepsinogen granules were employed. Observations 1. Glands distributed in the narrow area of the abomasum contiguous to the omasum, the so-called cardiac glands (Fig. A) .
All of their glandular cells reacted strongly to PAS ( Fig. 1 ) and AB(pH 2.5) (Fig. 2) and weakly or moderately to AB(pH 0.5) (Fig. 3) , and became dark violet upon staining with PAS-AB(pH 2.5) (Fig. 4) . A small number of fine pepsinogen granules in the glandular cells at the base of these glands were revealed by Bowie's method (Fig. 5) . A number of parietal cells were distributed in these glands (Figs. 5, 6 ) and the number of these glands differ with individuals (2-13).
(A large lymphatic nodule in this region in three cows 2. Several glands distributed in the adjacent region neighboring above mentioned glands.
Cells in the neck and upper body of the glands also reacted strongly to PAS (Fig. 7) and AB(pH 2.5) (Fig.  8) and weakly or moderately to AB(pH 0.5) (Fig. 9) , became dark violet upon staining with PAS-AB (pH 2.5) (Fig. 10) . However, PAS, AB(pH 2.5), and PAS-AB(pH 2.5) staining were muchless positive in the glandular cells in the middle and lower bodies and base of the glands, and these cells were negative for AB(pH 0.5) (Fig. 9) . A large number of fine pepsinogen granules were visible in the cells of the glandular body and base and parietal cells were more numerous. The glands in this region are apparently in a differentiated state.
3. Completely differentiated gastric glands. They are distributed in the area contiguous to the above-mentioned glandular region (2), and possessed following characteristics.
Cells in the neck and the upper portions of the glandular body reacted strongly to PAS (Fig. 11 ) and AB(pH 2.5) (Fig. 12 ) and weakly to AB(pH 0.5) (Fig.  13) , and became dark violet upon staining with PAS-AB(pH 2.5) (Fig. 14) . Cells in the middle and lower portions of the glandular body reacted negatively to PAS, AB(pH 2.5 and 0.5), and PAS-AB(pH 2.5) (Figs.  11-14) . On the other hand, the cells in the glandular base still possessed a number of PAS-positive and dark violet granules. Cells in the glandular base and the middle and lower portions of the body contained a large number of coarse pepsinogen granules (Fig. 15) .
Granules in the cells in the neck and upper portion of the glandular body were somewhat smaller than those in other areas (Fig. 16) . A large number of parietal cells were distributed throughout in the gastric glands.
Discussion
A few glands distributed in the narrow area of the abomasum contiguous to the omasum of the cow have been described as cardiac glands1'8'9'10), although some researchers regard these glands as mucousl'9) or serous glands").
However, we confirmed the presence of pepsinogen granules in the basal glandular cells of these glands and also found a few parietal cells distributed in these glands. All glandular cells except parietal cells in the glands reacted strongly to PAS, AB(pH 2.5) and PAS-AB(pH 2.5) and weakly or moderately to AB(pH 0.5). AB positive substances are weak and strong acid mucopolysaccharides, the dark violet substance is sialomucin, and PAS positive substances are neutral mucopolysaccharides and neutral mucous of types II and 1112). Based on these findings, it would appear that the so-called cardiac glands are in fact undifferentiated gastric glands and also that they are not simple mucous or serous glands.
Cells in the neck and upper portion of several glands adjacent to the subject glands remain their PAS, AB(pH 2.5 and 0.5) and PAS-AB(pH 2.5) positive substances extremely decrease in those glandular cells located in the middle and lower body and base of the glands, and these cells were negative to AB(pH 0.5). In this way, completely differentiated gastric glands were produced. Namely, the cells in the neck of the glands (mucous neck cells) and those in the upper portion of the glandular body (immature chief cells) react strongly to PAS and AB(pH 2.5) and weakly to AB(pH 0.5), and staining dark violet to PAS-AB(pH 2.5), while cells in the middle and lower portions of the glandular body and base of the glands (mature chief cells) react negatively to the above mentioned staining. However, the basal glandular cells still C011ia111 number of PAS-positive and dark v1 k rai ialc,. I licc differentiated gastric glands appear III a IC,P1() Ii 
